Background: Intimate partner violence against women (IPV) and violence against children (VAC) are both global epidemics with long-term health consequences. The vast majority of research to date focuses on either IPV or VAC, however the intersections between these types of violence are a growing area of global attention. A significant need exists for empirical research on the overlap of IPV and VAC, especially in contexts with particularly high rates of both types of violence.
Background
Intimate partner violence against women (IPV) and violence against children (VAC) by caregivers are each global epidemics [1, 2] with long-term health consequences [3, 4] . The intersection of IPV and VAC is a growing area of global attention, with calls to explore integrated programming [5] [6] [7] . Yet, the vast majority of research and practice have focused on women and children separately [5, 8] , with few empirical studies on the connection or intersection of the two types of violence. Studies that do exist are primarily from high income countries and report that IPV and VAC often occur within the same families [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] and neighborhoods [24] , increasing risk of negative health effects [4, 17, [25] [26] [27] [28] [29] [30] .
A lack of evidence exists on the overlap of IPV and VAC using data from low-and middle-income countries, where higher rates of poverty and differing gender structures may have unique effects on intersecting violence in families. A study using a non-probability sample from a South African hospital [31] chart files reported a 47% rate of co-occurring IPV and VAC. Studies from Nigeria and Northern Uganda found that mothers who reported IPV were significantly more likely to also report child cruelty [32] or aggressive parenting [33] . The etiology of both IPV and VAC can be understood within an ecological framework [34, 35] , where factors across multiple spheres of life drive the co-occurrence of violence. At an interpersonal level, social information processing conceptualizes the use of both types of violence due to attitudes accepting the use of violence in close relationships [36] . Intersecting violence may also be considered from a social disorganization theory perspective, where concentrated neighborhood disadvantage contributes to the occurrence of both IPV and VAC [24] . Other recent studies on intersecting IPV and VAC drawn upon a feminist framework, which contextualizes family violence and attitudes accepting violence in personal relationships within broader gender and power hierarchies [37, 38] . A qualitative study on the intersections of IPV and VAC in Uganda explores the use of violence against both women and children as a mechanism of enforcing power hierarchies and gender/childhood norms within families [37] . In-depth interviews in South Africa, revealed that even mothers' homicidal violence against their children frequently occurred within a context of the women's long-term exposure to IPV [38] . Both of these studies reveal women's use of violence against children as their exercise of power over children, when unable to express power over their male partners.
Despite qualitative evidence on intersecting violence against women and children from Africa, a lack of research exists estimating the rates of overlapping violence in families particularly child and caregiver reports. Research from the independent VAC and IPV literature report several common factors that increase the risk of both types of violence [39, 40] , such as substance abuse, mental health problems, or women and child rights [16, [41] [42] [43] [44] [45] [46] . Before the development of effective, integrated programming, there is a need to better understand the overlap of IPV and VAC and shared contributing factors.
Methods

Data source
This exploratory study aims to understand shared and distinct factors across caregiver-adolescent 'dyads' experiencing no violence, IPV 'only', VAC 'only,' and overlapping IPV and VAC. Secondary analyses are performed using data from the Good Schools Study [47, 48] , a cluster randomized controlled trial conducted between 2012 and 2014 to test the impact of Good School Toolkit (GST; www.raisingvoices.org). The cross-sectional follow-up survey included a probability sample of primary school students and caregivers from 42 eligible schools in Luwero District (half of which-21-had received the 18 month GST intervention). Participants were selected in two stages. After excluding 97 schools with fewer than 40 Primary 5 students and 20 additional schools with ongoing interventions in progress, 42 schools (representing 80% of students in the district) were randomly selected from a list of the 151 remaining schools in the district. A maximum of 130 students from Primary 5, 6 and 7 were randomly selected from each school (response rate 92.3%). Any caregiver (primary or other) of all grade 7 students were also invited to complete a survey (response rate 66%). A total of 828 adolescent and caregiver dyads completed surveys. For the purposes of these analyses, caregivers who were not currently partnered were excluded (n = 287), as well as caregivers for whose sex was not recorded or able to determine (n = 6). After these exclusions, a total of 535 adolescent-caregiver dyads were included in the secondary analyses. All surveys were administered face-to-face in the school using tablet computers by trained interviewers between June and July 2014. Caregivers were informed about the study and could opt their adolescent out from participating, and informed written consent was obtained from all students and caregivers. Any disclosure of serious maltreatment were referred to local child protection services and all children were offered counselling regarding of what they disclosed. Women reporting experiencing IPV were offered information and support in accessing domestic violence services [49] . Ethical approval was obtained from the Ugandan National Council for Science and Technology (SS 2520) and the Ethics Committee of the London School of Hygiene and Tropical Medicine (#6183). The study followed international ethical guidelines for researching violence against women and children [50, 51] , and a full discussion of the ethical protocol for the parent study is published elsewhere [49] .
Measures
Measures used for the study came from cross sectional surveys with both adolescents and caregivers. All instruments were translated into Luganda. Cognitive interviewing and pre-testing of measures were carried out prior to use [52] . Interviews were conducted in Luganda or English. Demographic questions captured from caregivers and adolescents included age and sex. Caregivers reports also included their education status, religious affiliation, number of years with their intimate partner, and if they currently lived together. Adolescents reported if they currently live with one, two, or no biological parents. Table 1 describes the variables and measures used for adolescents and caregivers.
Socioeconomic status (SES)
Confirmatory factor analysis (CFA) was performed to test the 1-latent factor "SES" (items are listed in Appendix A). Weighted Least Square with adjusted Mean and Variance (WLSMV) estimation was used to analyze SES items, which consisted of binary or ordinal variables [53] . The model goodness-of-fit was evaluated with the Root Mean Square Error of Approximation (RMSEA) (≤.08 or .05), and Comparative Fit Index (CFI) and Tucker-Lewis index (TLI) (≥.95 or .90) [53] [54] [55] [56] . The 1factor model showed poor fit: RMSEA = .10 and CFI/ TLI = .76/.71. The exclusion of items with nonsignificant loadings (p > .05) improved the fit of the model: RMSEA = .05, CFI/TLI .97/.96. The latent factor's (standardized) score was exported and used as a measure of SES, a higher score indicates higher SES. Reliability for SES and other measures was assessed with Ordinal alpha, which outperforms Cronbach's alpha when ordinal variables are analyzed [57] . R and psych package (Revelle, 2013) was used to compute Ordinal alpha; coefficients higher than 0.70 indicate good reliability.
Physical disability
Adolescents were asked questions on physical disability from the Washington Group short set. A dummy variable was created to measure if respondents reported any functional impairment, compared to no impairment.
Mental distress
The 20-item Self-Report Questionnaire (SRQ) [58] assessed caregiver's symptoms of mental distress. Scores range from 0 to 20 with higher numbers indicating more distress (Ordinal Alpha = 0.9). The Strengths and Difficulties Questionnaire (SDQ) measured child reports of symptoms of common childhood and adolescent mental disorders, including depression, anxiety, and conduct disorder [59] . Scores range from 0 to 40 with higher numbers indicating more symptoms (Ordinal Alpha = 0.8). 
Alcohol use
Caregivers were asked the number of days that they drank alcohol in the last 30 days. Response categories ranged from 0 to 6 and the measure was treated as a continuous variable (0, 1-2, 3-5, 6-9, 10-19, 20-29, or all 30 days).
Relationship quality
Questions on feelings of family connectedness were adapted from commonly used scales in adolescent health behavior surveys [60] . Adolescents were asked the frequency with which they "feel like my parents/caregivers care about me"; "feel safe at home"; "belong at home"; and "like to spend time at home". Scores ranged from 0 to 12 with higher numbers indicating more connectedness (Ordinal Alpha = 0.72). The nine-item Relationship Structure Questionnaire [61] assessed the quality of caregivers' emotional attachment with their intimate partner, scores ranged from 0 to 27 with higher numbers indicating positive attachment (Ordinal Alpha = 0.9).
Attitudes towards violence
Caregivers were rated on their agreement with the following statements: Parents must be in control of children at all times; sometimes parents must hit children to make them listen; children who misbehave should be physically disciplined; children should often fear their parents; sometimes physically disciplining children is the only way to make them respect you; and sometimes parents must hit children to make them learn. The scale, developed for the Good School Study, ranged in scores from 0 to 18, with higher scores indicating less acceptance of violence (Ordinal Alpha = 0.8).
Violence
The WHO Women's Health and Life Events Questionnaire assessed if caregivers have ever experienced (women) or perpetrated (men) any emotional, physical, or sexually violent behaviors in their current intimate relationship. Included in the questionnaire are seven different acts of violence, for example: "Slapped, pushed, or shoved you?"; "Hit you with a fist or object that could hurt you, kicked, dragged, or beat you up?"; and "Did they ever force you to have sex with them when you did not want to?" The International Society for the Prevention of Child Abuse and Neglect Screening Tool (ICAST) [62] examined caregiver's perpetration or adolescents' experiences of any physical or emotional violence against the adolescent in the dyad. In the questionnaire, participants were asked about their experiences (adolescents) or perpetration (caregivers) of eight acts of violence such as "Insulted them, or called them rude or hurtful names?"; "Twisted their arm or any other body part, slapped them, pushed them or thrown something at them?"; "Cut them with a sharp object or burnt them?" Since adolescent reports could not be attributed to the specific caregiver in the dyad, caregiver reports of perpetrating violence were used in the analyses.
Intervention
Describes whether adolescents were enrolled in an intervention or control school during the original cluster randomized controlled trial.
Data analysis plan
Descriptive analysis included mean and standard deviation (SD) for continuous variables; count and proportion (%) for categorical variables; median and range for ordinal variables. Association between binary or nominal variables was tested with cross tab and χ 2 test. Group comparison was performed using ANOVA and Kruskall-Wallis non-parametric test for continuous and ordinal variables, respectively. Analyses were performed with SPSS and Mplus 7.4 [53] .
The main outcome of the study identifies 4 types of adolescent-caregiver dyads, using caregiver reports of ever any violence: (0) No violence [1] ; IPV 'only' [2] ; VAC 'only' [3] ; both IPV-VAC. Given the gendered nature of violence against women (and that men reported IPV perpetration whereas women reported on IPV victimization) the sample was separated by caregiver sex. Two multinomial logistic regressions (one for female caregivers and one for male) were performed to test the difference between the dyads with no violence (0 -reference group) and the other three types of dyads [1] [2] [3] . This statistical approach identifies variables that discriminate between the reference group and the remaining dyads performing three pairwise comparisons (i.e. 0 vs.1; 0 vs. 2; and 0 vs. 3). We reported odds-ratio and confidence intervals (CIs). Estimates with p values ≤.05 were considered statistically significant, values ≤.10 were considered as statistical trends [63, 64] .
We imputed missing data using Markov Chain Monte Carlo approach with N = 200 imputations (See Appendix B). Maximum Likelihood with Robust standard error (MLR) estimation was used, to account for potential outliers and non-normal distribution [53] . Multinomial logistic regressions were adjusted for intra-class (schools) correlation. Given that this study is a secondary analysis of trial data, no formal power calculations were carried out for this study. However, the main trial was powered to detect a difference of 13% in the primary outcome (past-week physical violence from school staff) with a 5% level of significance and 80% power [47, 52] .
Results
Tables 2 and 3 present descriptive and bivariate statistics of psychosocial covariates with the four violence categories (none, IPV 'Only', VAC 'Only', IPV and VAC), separated for male and female caregiver-adolescent dyads, respectively. The average age of adolescents range from 13.99 to 14.50 years for those in the male caregiver dyad and 13.85 to 13.99 years for those in the female caregiver dyads. The percentage of adolescents who reported living mostly with a biological mother ranged from 35.71 to 47.58% for those in the female caregiver dyads and 25.37 to 35.0% in the male caregiver dyads. Most adolescents did not report any physical disability (male caregiver-dyad range: 75.76 to 85.0%; female caregiverdyad range: 69.57 to 85.56%). Caregivers' average age was 40.9 (SD = 10.8). Most caregivers lived with their partner/spouse (90.7%) and were of Catholic or Christian religion (79.2%). A minority of caregivers, 9.76 to Bivariate analyses were conducted across four categories of adolescent-caregiver dyads (no violence, IPV 'only', VAC 'only', or IPV-VAC), separately for male and female caregiver-adolescent dyads. Significant differences were observed for the following variables for female caregiveradolescent dyads: education (female caregivers with higher education or above were more likely to be in the 'no violence' dyad), mental distress (lower among female caregivers reporting no violence), and perception of closeness to one's intimate partner (female caregiveradolescent dyads with no violence were characterized with higher levels of closeness), and attitudes towards VAC (female caregiver-adolescent dyads with no violence reported more progressive attitudes). Significant demographic and/or psychosocial differences between violence categories observed for male caregiveradolescent dyads included: age (older male caregivers were more likely to report no violence); mental distress (less among male caregivers in the dyads reporting no violence); and attitudes towards VAC (male caregiver reporting no violence also reported more progressive attitudes). Table 4 presents the percentage overlap of VAC and IPV among the adolescent-caregiver dyads, separated by sex of the caregiver. Over one third (37.46%) of female caregiver-adolescent dyads reported both VAC and IPV, compared to 25.0% of male caregiver-adolescent dyads. In contrast, 32.4% of men caregivers reported no violence, compared to 21.45% of women caregivers. The combined totals for both male and female caregiver dyads found 33% of dyads reported both IPV and VAC, 29% reported VAC "only", 12% reported IPV "only", and 26% reported neither VAC or IPV. Overall, dyads reporting any IPV were more likely to report any VAC (χ 2 = 14.9, df = 1, p < .001). This association remained significant on separate analyses of reports from women and male caregiver.
In order to explore associations between risk factors and reporting of IPV, VAC, or both, we ran separate multinomial logistic regression models for female and male caregivers. Below we summarize the associations that were significant (or approaching significance), comparing dyads reporting either IPV and VAC, IPV 'Only', or VAC 'Only' to those with no reported violence ( Table 5 ). The results for dyads with female caregivers showed that those with IPV-VAC were characterized as caregivers with less education, lower SES, more mental distress, more frequent alcohol use, slightly longer relationship duration (approaching significance), and less emotional attachment to their intimate partner. Dyads of male caregivers with IPV-VAC were characterized as having more frequent caregiver alcohol use (approaching significance), less emotional attachment to their intimate partner, and attitudes more accepting of using violence against children as discipline.
Dyads with female caregivers with VAC 'only' were more likely to have lower SES and more frequent caregiver alcohol use (approaching significance). The male caregiver dyads with VAC 'only' were characterized as having younger caregivers and adolescent boys (rather than girls).
Dyads of female caregivers with 'only' IPV were associated with lower education status and less reported emotional attachment to their intimate partner. Male caregivers with 'only' IPV reported having a Muslim religious affiliation (approaching significance), more alcohol use (approaching significance), shorter relationship duration (approaching significance), less emotional attachment to their partner, and adolescents reporting increased connectedness in the family (approaching significance).
Discussion
This exploratory study is one of the first in any lowor middle-income country (LMIC) to investigate the overlap and contributing factors of intimate partner violence against women (IPV) and violence against children (VAC) using a sample of adolescents and their caregivers in Uganda. Similar to previous research on the intersection of IPV and VAC from high income countries [11, 14, 16] , caregivers who reported perpetrating (men) or experiencing (women) IPV were also more likely to report perpetrating VAC. Over one third (37.46%) of women reported experiencing IPV and using violence against children and 21.30% of men reported perpetrating both IPV and VAC. The 33% rate of overlap between IPV and VAC is markedly higher than other studies primarily from the United States, where probability samples have found rates of 6-12% [65] . Overlap in the current study only captures violence experienced or perpetrated by the specific caregiver and adolescent interviewed; household rates that include violence from other caregivers or family members are likely to be higher. This evidence supports calls for violence researchers to begin "recognizing that co-occurrence is the norm, not the exception" [7] , which may be particularly true in settings with overall higher rates of multiple forms of violence.
Results highlight the unique patterns of IPV and VAC in the family depending on caregiver sex. Consistent with IPV literature [66] , female caregiver education and socioeconomic status were found to be protective factors for women from both experiencing IPV and using VAC. Secondary education may be associated with attitudes rejecting IPV (for which a measure was not included), Chi-square = 14.9, p = 0.0007; adjusted for clustering: schools and for women, increased employment and time outside the home. Limited resources or upward mobility, as evident from the SES results, may uniquely affect women's likelihood to experience violence from her partner and/ or navigate stress through the use of violence against children-consistent with other research indicating that economic marginalization and/or dependence on men compromises a women's ability to exit violent relationships [67] . Sex of the child was the only statistically significant adolescent factors predicting risk of violence (family connectedness was approaching significance in the male caregiver IPV 'only' dyad). Results indicate that compared to girls, boys are at a higher risk of experiencing violence by male caregivers in the VAC 'only' dyad. This finding may reflect that there is greater social acceptance of men's use of violence against boys compared to girls.
Female caregivers who both experience IPV and use VAC (the IPV and VAC dyads) reported more mental distress, compared to those neither experiencing or perpetrating violence (no violence dyads). Women's mental distress was not associated with experiencing IPV 'only' or perpetrating VAC 'only', suggesting there is added distress for women associated with being in a family with both IPV and VAC. A recent qualitative study in Uganda exploring patterns of intersecting IPV and VAC revealed how-in the context of patriarchal families and male authority-women who are experiencing IPV may at times use violence against their children as a way to redirect or transfer their own trauma and powerlessness vis-à-vis their husbands [37] . Given the link between poor mental health and violence in the IPV literature [3, 44] , further research is needed to understand if this finding holds in other contexts. Neither adolescents' nor men's reports of mental health was associated with an increased risk of violence in any of the dyads.
While alcohol use is a risk factor for men's use of IPV [68] and caregiver use of VAC [69] , this study is one of the first to examine the association of alcohol and cooccurring IPV and VAC. Female caregiver reports of more frequent alcohol use were significantly associated with their likelihood of being in the IPV and VAC dyads, and was approaching significance in the IPV 'only' dyad. When considered alongside the finding related to women's increased mental distress (reported above), women's alcohol use may be a coping strategy for their broader experiences of violence and powerlessness in the family [37] , which at the same time exacerbates their own use of violence against children. Approaching significance, male caregivers in the IPV 'only' dyad and the IPV and VAC dyads also reported more frequent alcohol use. Qualitative research has found men's alcohol use to be a compounding factor for violence in the family, as well as a proximate trigger for men's use of both IPV and VAC [37] . Overall associations between violence and alcohol is among the most consistent result in the analysis, underscoring that more research is needed to tease out the dynamics between caregivers' alcohol use in families with co-occurring IPV and VAC, including female caregivers' alcohol use. Stronger perceived emotional attachment between intimate partners consistently emerged as a protective factor for the IPV-VAC dyads and IPV 'only' dyads for both male and female caregivers. This emphasis on the quality of intimate relationships has also been raised in previous research from Uganda, for example in explaining processes of change towards healthier relationship dynamics between couples previously experiencing violence [70] . Of particular interest is the inverse association between higher intimate partner emotional attachment and dyads with both IPV and VAC. Perhaps women and men with stronger emotional attachment are less likely to experience/perpetrate IPV, which also reduces their conflict over parenting and their use of VAC. Alternatively, partners who practice more positive parenting and less violence may have less conflict in their intimate relationships and subsequently feel more positive attachment to their partner. Regardless, these findings emphasize that family relationships are interdependent, whereby the perceived quality of the relationship between adults also affects children in the home.
Men with attitudes rejecting VAC were less likely to report using both IPV and VAC. This aligns with expectations that lower acceptance of violence correlates with less violent behaviors [71] . While the survey did not include attitudinal questions about IPV, future research should investigate whether or not attitudes rejecting IPV may also result in reduced VAC perpetration.
This study had some limitations. Caregivers were recruited through the adolescents, resulting in a lower caregiver response rate. The sample of adolescents whose caregivers participated in the study (although similar in age, sex, and SES) reported better attendance in the past week, perhaps biasing the dyad sample (See Appendix C). Caregiver reports of perpetrating VAC against the specific adolescent in the sample were used, because adolescents were asked about perpetration from any caregiver. Perpetration of VAC may have been under-reported by caregivers, although violence for purposes of disciplining children is widely accepted in Uganda and unlikely to be significantly under-reported [32] . Using caregiver reports may have had other impact on results, such as a non-significant association with child mental health. Both primary and non-primary caregivers completed the survey, perhaps altering the results and underestimating the children's exposure to violence if only primary caregivers had been interviewed. Data came from a school-based sample and results may differ from dyads with an adolescent not in school. In addition, the primary Good School Study was not explicitly designed for these analyses, and subsequently some of the sub-groups have a small sample size (notably male caregiver-adolescent dyads in the 'IPV-only' group), potentially limiting statistical power. Finally, given the cross-sectional nature of the data, we cannot draw conclusions about hypothesized causal relationships between variables. For example, causal ordering is particularly ambiguous for the relationship between intimate partner violence and intimate partner living status or emotional attachment with an intimate partner.
Conclusions
Results from this study suggest several implications for violence prevention and response programming and research. While VAC and IPV are affecting the majority of families/dyads, one third of dyads are reporting both types of violence concurrently. Efforts to integrate prevention programming may consider addressing the associated factors, especially in families characterized by both IPV and VAC (i.e., women's education, socioeconomic status, alcohol use, and emotional attachment between intimate partners). Furthermore, almost all factors associated with either the VAC 'only' or IPV 'only' dyads, were also associated with the IPV and VAC dyads. More evaluative research is needed to better understand the potential 'spillover effects' of violence prevention interventions targeting either VAC or IPV on the prevention of other types of violence. For example, VAC prevention programming (especially ones that focus on poorer communities, or programs which may focus on preventing violence against girls) should also measure their potential effects on preventing IPV. Likewise, IPV prevention programming that focuses on improving women's education or intimate partner relationships should also evaluate potential outcomes on VAC. Yesterday, how many meals did you eat? (Ate at least two meals yesterday) ¥ 0 = No or one meal 1 = Two or more meals 
